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(57)Abstract: 

PROBLEM TO BE SOLVED: To optimize a hologram in order to 
increase the soil resistance and also to improve the recognition 
performance for an optical medium where the hologram images 
are two-dimensionally aligned and recorded in the XY direction. 
SOLUTION: Each of diffracted light patterns R1-R3 and R5-R7 
of the data holograms equivalent to 6 rows consists of (6 x 6) 
dots, and the upper left and lower right dots are used as the 
alignment dots 32 with the center 1 2 (=2+4+4+2) dots used as 
the areas 34 of data dots 33 respectively. In a CCD capture area 
31. the patterns R1-R3 and R5-R7 of 6 pieces of data CGH 13 
are aligned in (3+3) pieces of two-dimensional forms and 
photographed and then these patterns are recognized via a 
pattern recognition part. 
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(54) [^B«®«ifF] mimmw'St.V'^<Dn^mm 



(57) [Si^] 

rS' — >R1~R3, R 5~R 7 (^#>!r;i^6 X 6 H<y 

h h 3 2 t LTisefflStl, **0!)2 + 4 + 4 + 2 = 
1 2 H >y h* h 3 3 ©XU T 3 4 t LTffiffl 

$n^. CCD=^v:/f'YXU73 1 fCtt6<15i-«7^- 
^'fflCGH 1 3<0|sltff^/1^'->R 1 ~R 3, R5~R 

7*<3 + 3e©-*7cTBE3?'jsnT««t$n> /■?^'-> 
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1 

T, 

(Sj©2J^7EfriB?iJ$n, «ti51tlS:<D*D^7A«!(7)$>«r 10 
tt. IS^WH-y h*i2^^7tTiH^J$nT:W^^n. ttliB 

f > h K h i S:-^tJ J: •5 <CtB®i$ nfe5tt3®j«ft:S: 

X Y:&i6)CD-:;^®:^r6i tcE^j $ nfe«il2tti^ro*: p ^ 

MES2»K 0 ^gfc J: 0 ««fe^?nfetgSk®*Pi/7 Allt 
® lU^Jt ^ /I tJ' - > T S ^19! t S- . 
<fr-r^JtEegij«<*:©ff^gHo 20 

T. ^P^/5A»®lC2M<bffl(75P-:^JPxUT*^^ 
bTMIBx-^' F>y h(DIii^x-^'^2M{bb, (5tB« 
gC<7)3^Pi?'7A^ife{*:fC*fr^2tt^b7'-^'©tf>;' hv 

Wri3>f'C,><SBf3S-rfViT*fFl3l'r>(D5|^Pi''7A|*S 30 
L, MtB^ 1 ©•i;^- > K-^rtfciiliTWIB K v Y ^ttW 

m 2 ro^gS-i; ^- > H •:7 1 LTlS^f ^ ;i t ^it#8![ir-5 
2 3 IB«©3tlE@i^{*(DS^^e. 

SB*:py 7 Also 2 *3C«(*gJO 4 00||®«ctCl J!JA±© 

fe-r^T. 40 
WtB/i^'->^iJ^a«. miB4-:30®i®fittC2«t{t;7' 
rij <D^tfiamS!c^*J&. JlO^tfHSSSctca 

t^z-t. S#S(!i-r-g)W*«4 IB«0^iE@ij«<*:OS^ 
[0 0 0 1 ] 

P ^ 7 AIS*< X Y © 2 J*:5c JCiE^lJ ^ tlT IB® ^ n 
fc3t3BS«Efl£B:t;-5-©f?±^BlcM-rs. 50 



#M2 000-123133 
2 

[0 0 0 2] 

m$k<r>Wm g| 2 1 ttt^JfefiflJi bT#^^ 7-953 
4 1 ^ii^^fciBmsnTViSJtlt^lB®;^- h* 1 i^co 
'J— ^S^/^-f ^'<£n^bTt,i.5. FlW±®la(C« 
1t^tBiixU7<l:LTa«S.X h^'f ^2 tT^Pi/^AgP 

-f 7'2 0»#32i*-/'S^^!*.t±JLSrff 5fcii60SS^^>y K 3 
<h. ia2 2(C|¥L<^-r<t5{'5}sDi/5Age4(75»$ii 

[0 0 0 3] *-H l±0*Pi7'^AS84«, *-Kl 

*^*^^T-5^-rffiBfc: S i: ^ ^^^^ 5 *^ ^ CDHJf ^O 

S:^t;|iltff!t#ttSWrSS«SCjf:Py7ATS0. ^ 
fc. 02 3 tfffL<^-rJ:5fC*-H 1 CDj»3l;&l6jtc«J 

■DTSmcOjt^aifyA 1 4 a~ 1 4 eUnEm^tlX^^ 
^. S3te5^^^6(i0 2 2(C|¥b<5^-r<t-5ICfgJt^^^5 

K6 a~6 htJ;0«l*£^rnTt»S. -eUT, 8^J-f!l7 

gci 4 a~i 4 e{cJ;-ss•:;&|SI©sl^^a^;:J^^^l;T*- 
7. h 7 -f 2 <DS€rjii*/^*-a L sfT 5 . 
CO 0 0 4] 

C^B^*i«?^Lipi:-rs^l|] l-fj^Lm^^. ±tim 
-f y^2tC|3©-r-50T, m3«7)i|3®l^#^^a(cS^^5»- 

0*Pi^7A8P4tt, filffi>'t5'->*t^iMTJ&0. Ifffi 

Srf3gl-r^tC«jS^?;5:Vi. t^^. CWsjsP^^ AgC4 tt 

[0 0 0 5] -ectf, *m^A«5feOtb® (!|#IS¥9 - 
3 6 9 5 4 6^) (r*5l.iT^^ (^Wf@K±) (D^^aif 
7 A (CGH : Computer Generated Hologram) 
H±t2;*:7cCIBBLfc3tl5SHi«J*jilgbTl.>S. * 
fc. ffiOJfecDttlgg 1 0 - 5 8 8 2 4 ^) tCt5l/> 

TC©^l3®<S#:(D'J-^/5'1":5'tUT, 1:3©U- 
1fMBJ7t<£t-AX7''J •y^'{cJ;01®iclc^i-fiJL, 1^^ 
tCl 5lJ©1g»:<DC GH*^«b7&:d<eit»5lJ<OC GH* 

SiltbT2:;*:7cfc^lEb, I5igT7t<£r 2:;^7c3t-fe>tJ-(::J; 
0 STtf ^ IB©/ W^SB 5r Jf ^ U T l/i 1. . 
[0 0 0 6] ^Z.-V. *^BJ«, :iNP<5'5A<£HJcSii 
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CO 0 0 7] 

y h^nim-r^z.tiz^r)mis.v. ■^i^\zm^<^}^-y h 
[0 0 0 8] sfc, *^Bjt-j;n«< it^^&s^-ra^cD 

©7h D 7 AlfeO&'ir tt. H y h 2 ^^TCTE^IJ 

^fnT^SfiU^n, ttrfBK-;/ h;5t1«^^5^-rx-5' K>y h 

©-:&<o:^rBj fcSB5"J $ nfc WiB«»©5j^ D ^ 7 A«ifc*f 
bTSB?^^^I^P#Jcfi9S^b, ^oiHlSf^*li«!Mlc2;^<: 

Sic J; D ai^$ti;t^g|gc©3j^ P ^7 A(^(D|H]ST^Sr/'?^^ 

[0 0 0 9] ±te^tf3iii««:{C*5ViT. ^tET7-f^> 
h h<D)£^(c#ifBx-^ Fy hd<B2«$nT^i:^tVi 

fH3ttB®l«^^fc*3V>T, tfll2T5'1-;<>h F-y FttMIB 
4^Pi^7A^0 2;^7C®®O^^I F-y FffiMlcgBB^n 

±l53tfB®««:|C*5liT. X Y;&|SjO-;&(D;5[fi]fC 
BH^J$nfct^HB^«&©7^:D^77A^ro l -zxn^f-^ F>y 
hfi, ftfi;&w:^i^»cgH^J^tifctftlB«»o^Dy5A^ 
«7 F^J^SrS^-rJlitt. *^HJOD»*bl.i|i«® lO 

■yF«. MtB7f:Di^^A^O2^7C^igc05 4-PK);ftMJ® 
tl£;t±<^F-y F^BaB-r-5^tJcJ:0 4ffi$r«Ja-r-5 40 

aB5tel38lj»{*ctC*5lriT> WIE 4 o<Dft®«0«f|f fc F -y 

[0 0 10] ±IBJttB^i«#©|f^^«l'*3(/iT« WIB 
n^->Vm^mi: WfB2 5>:7C»CiH5'JLT««tLfc« 

2ffl[Ytffl«D-;*;;PXU7<&iS;3eLTSiliSx-^ F-y h 

<r>mm=f—&-^2m^\^. msait&^^^oy^Aiii^**: 

fC-iSfT5 2fiS<b7'-^<^lf-y hV-y:/*f^JS£-r-5Jli: 50 
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*^?^®j(fSH,i^^C5i-r)-T?S)-S.. Sfc. ±fe^ 

m%^2m\Lm<j^u-ts)\'X.^}yn\z^\t^mn'f- 
■}5\z^ii^'D-zmnwL(j^^^iSi.m£.iMbmn'T—&^m% 

b. ®SgS:©¥P*«WIH7 7'f F>y hix-i' F-y 

rij tL. *5[»<^H5g7^-^0 2ffi<bx-^S 

roj brt^z.ii\zi^^m%^-^^2m^-t^r.t. 

*%B^®Jf*Lli^^t©10T$)^. 
[0 0 1 1] ^fc, ±l3JttBSiiSE^*^<Df?^^Btc*3t/i 
T, t(IIBA^'->^^#g;«, MfB2fit<bx-^'H«cJ 
V»TflftiH77'f ><>h F«y hcD't'.C,>fiB**ie». WIB'=f' 
'L^fi:«(cao't/iTA(itB 1 -rJWjJsni/^A^^^^-r^fc 
feco^l ro^^r^-i- >F':7CD:^^$^tgSb, MIB^l 
<D-:>>r >F'^f^fct5tiTSfltBF-y F ^tt^-5fe^.';^^£* 

fc 1 KH^ 1 OCD F >y F «:igi|-r^fc:J6W^ 2 <D^^':> 
^' >F>i7tL.TK^-r^Cl<ht4, ^^BqoiffSbt.^^:^ 
©lOT-*^, Sfc. ±tB^tlB®!«#:©S^SSlc*5Vi 
T, MtB/'?:S'->Kia^Stt. M8am2 ©K^C7^' > F 

'0n\zii\-^^mn7'—9 (r)2m\.=r—9\zm-:3^^xmL 

F-y F*i«^*^S*^^W»f L« WtB^ 1 (Dlg^-i?^ > F 
•^rtO^TOMIBm 2 <D^^^ ^>]"y fZOtiX F -y h 

mi^tmrnvftm-^iz^oyn^uifyAmm^^nx^^ 

^tmm-t^:it\t. *^BjcD»sLt^^<icD loTfe 

^it, ±IBJtfBgij«#:OB^SBtCi5l,iT. flfllBtB 
miB7^-;J'F-y FjJ^'flillB^Di^^ A^W 2 

7c®«o4o©ft®«fc m±oF-y F*iB«-rse:i: 

tflf3 4aro®;^»tc2MYb5^-:^:^>« Tij 
Pd^7 A|fe7i«?H*$nTVi-5*^S*>**fJ»f-rs t tt, 
[0 0 12] 

^^tWimm. m S «*^?«lC0^^)3tfB©J««:cDB^^ 
BS:*t-«lKST$>-5, 
[0013] Hi \Z7^ti3- F 1 0 -fiSJi LTff 
^Z = 0. 6mm. i|iiY=2 5mm. :g$X=7 5mm 
(:0-!f.^Jtl-7f.:^-h (PC) fi<75SSl llCjfc^bTF? 
•y=^^>i^ffl*:Pi?'7A (£AT, CGH) 1 2 ix-^^ffl 
CGHl 3i**WafiKM*KtCj;0}gJ5fe^rtlTI/»-5. CG 
HI 2. 1 3«<4ffi^*^-:3KSt^t?*-5CDT. CGHl 
2. 1 3(DgjSai$«^BJ>t05jKfifC'te??-r-2.7!)^> *0iJ 
TttO. 1 3 MmfCiS)£;^nTVi-5. h^-y^>:yfflC 
GHl 2«;<7— F 1 0<Dfi^*l6)XfwmoT6 6mmCD 



1 



5 

>ifmcGHi2<Dmm\z^^^xx:^^\z2 4om, y 

Tc. lOOx— :5'fflCGH 1 3«0. ImmxO. 1 m 

[0 0 14] CGH12. 1 3CD±trH7;l'5:::'>ASS 

47!it7./'?-y:J"J >^gB^cJ;l3)g^S^n> Kit 
iil 4ro±t-«UV®{bMmflglCJ;S«^Ml 5*i«m 

^mm\z^K>:n-^^>if-^n^, sstn i 4 cdjp*.« 

0. 1 MmTtbt). ^ftSllKl 5 Mint?* S. 

[0 0 15] X— ^J'fflCGH 1 StlxTtt, :/>J'^'f H 
CGH12i:LT«. K 1 i^aif-S*- HSt^ll 

[0 0 16] id^T, CGH<&f^fig-r-5«^t«. 0 
h 7^- ^ ^ ffl- Srffl l> T 7 - U Xi£^ j^-r 2. C .h fc J; 

nib(D^W'S:miomrz.t\z^ommuT}^tiif7A<o/^ 

tiCGH (Computer Generated Hologram) tP^tftlT 

ti-5>. *^B^o-r-^fflcGH 1 3tt, «ai-r-s<kpic 

[0 0 17] :k\zm3^»mvxi3-}^m.^m.*)^^m 
iiccH<ommz-z>f,^xwimti>, *-r. ^iHiUTv- 
— tfjL- y h 2 1 *^e.ift«stifcRgig3t*«tf>Ji^-;u2 

Vy^22 \Z^<Ot}- H 1 OcOifi (Y) ;&|pi)tC 7 -l^K) f 
— Aici)-SiJ$n-5, c:(D7-:3©t*— A<Drt. 4>^^©1-P 

*no©h7 5/=t^>i'fflCGHi 2»cMi*$n. 

6-DW5^— ^'fflCGH 1 3 fCMW^n-5o h^->=^^>i9' 
fflCGH 1 2 tCAWLfcf-Attrami'CGH 1 2 ±T 

9) 2 5(DS5t®»ClKlll-r«). T^-^'fflCGHl Z\ZX 
Wbfctr-AfSCGH 1 3±TIhIJ»tL. ^(^IhI^XtJ^ 
N3t*<CCD2 4;^j:t'<0 2;*:7t:3^-fe>-y-«aiiffi»CiS^ 

•rs. 

[0 0 18] PD 2 5ttC:OSi*-lJ0^^lf«tCGH 1 
2, 1 3 i:coraro{fl:B-&*:)-a-*^S^cD«§lTlElSfX7}?>> 

Sfc, C<7)^*.IXi9^«ttPD2 5*«fk:*: 
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Kiti-\^mm^^m\^mzmzti-Yi otK^-isios 

^-WLK>^mi)mm.&o\z7.^^y\yXti-\^mn^iEmz 
[0 0 19] m4\zmrm^]L^^x\t. -m^Lx^ 

h's-y H 2 6 tCJ:0 B«I©x-i5'fflCGH 1 3 Sr 
10 1 3*^^ro|il#fX7j?y h)t*«CCD 2 4CAS*b/j:t»J; 

v;u-^-y h-('<to swoT^-^fflCGH i 3 

[0 0 2 0] • CHG|5I*f?t/t^'->©Ee0 5ttCC 

D 2 4;^c<J:cO2;^C7t;5te-ir>-y-ICj;0ffi^^^n^CCD4^ 
■\':/5^-VXUT 3 1 c:<;5CCD^-\'y^-vxij 
T3 1 lc:«6e:5J-©-5='-^'fflCGH 1 3 <D[H]ST?t/t^- 
>Rl~R3, R 5~R 7*i3 + 3<@©z:;^C7CTffi5"J$ 
nx^^^n^. lElj?T3t/1^'->R4«h^>y=^ 
20 >^mCGHl 2<Dh(D>^7nV. m^Ml^tzJiOiZCCD 
2 4T'«^i< PD2 5lCJ:l9S>t$n-5). 

[0 0 2 1] -euT, 0 5 c^-r-«aj-ett. iHiSTJt/"?^' 

— >R1~R3. R 5~R 7cr)=&*tt6 X 6 hT?^ 

K h 3 2 i: UTfiSffl tt'^CD 2 + 4 + 4 + 2 = 1 

2 H y hd^x-^' K y h 3 3 OXU 7 3 4 i LTfiSfflS 

nxvi^.. x-^'fflCGH 1 3 cr/jfc-^isjST^t/i^'- 

» Ty^ p^>hVy h3 2. x-i'XU734<0 

30 0TttBi?g<Dfc»e>C, 77'f;>^>hh*yh32*« 

OT*:^n, K>> h 3 3*^#T^SnTV»S*^ 

[0 0 2 2] ilCl-C. CCD2 4«1 H-> hSrnXnH 

rnxmrnv. :iofs«$i n-y hc^-f ^nc^t-r-s. 7 

^-f ;<> h K>y N 3 2tt3 X 3 K-v hWT^-f ^> hx 
U73 5c7)4''C^K->' htlxT^tb^tX. <^ 7 \Z7n-r J: O 
iZ'y^ >]^':;mm (Wx. Wy) ±®]^tg (xl, y 

1) . (x2. y2) iimm^n. ^j3^-r^mmT)i=i 

VXA\Z^m-^tX^o Z.<orzSt>2-^COT^-i ;^>h \^-y 
40 h 3 2 \tXY:^\^\Z+^\zmtlXi^^^'ii-^A^S>^(DX, 
6 X 6 H>y hcoffi«KCDM^^±friEM^nTtiS. CZ. 
X. 3X3 K7)77'f ;>^>hXU7 3 5tt. 5^-3^ 
XU7 3 4B!,u:pS-r-57^'r;<>hxU7 3 5 H y 
h 3 2. 3 3S:K^^bfitiJ:3f'5^-^'XU7 3 4S, 
D^P^f •57^-f p^>hX>J7 3 5 i:«a«LTI/iJiC 

[0 0 2 3] fj:*5. 0 5T«lttig^ffi^»I-r-5^ci*(c:, 
6X6h*>yh«XU7 (CGH^aiC^'f >h*'?) 

Ky h»?5ViTi.i-5*t, mmz\tismm\zmmr?>rctf> 

50 06 (a) C^ra;'5tCPSE-r-SA^'->B 1 , B 
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2, B 3 W7 7-f ^> h H-:/ h 3 2*^*ffl$n-&. iiZ. 
5T. 0 6 (b) tC^TJ;5»CBie-rS-'1^'->Al. 

3 + 6 + 3 + 6 = 2 4':7^ > H>:7^J-t^t-5*<, E6 
(a) C5^TJ:'3lc:Pg5-r2.T7-1';>^>h H>y h 3 2Sr 
^fflLTiHB-rntf 6 -1 + 6-1 + 6 = 16 "i^^^K 

0^iifs.^<r>-Q. T^-^'fflCGH 1 3<&iH®-rsffi«* 

2 / 3 (cM'>-r S d t €• 5 . 
[0 0 2 4] 1 2 K-;/ h©5^— ^'XUT3 4tc:tt20 1 
2«, ^-^£^3-^4 0 9 6ffl[ (=0~4 0 9 5) Olfffi*« 
6 5lJOrtOl5iJ©x-^'fflCG 
H 1 3(Da'-^'XUT 3 4 IC«CGH 1 3©X:^|fiIWT 

-^'XU T 3 4 C«S(rjill!Lfc^ag^ii:«)1tffi*«l2®^rn 
S. /its. X:;^lBj«?T KUXttx-iJ'fflCGH 1 3;&<X 
:*f^i]tC2 4 OflJ^^SnTUSWT, 8IfyhT«S-r 

[0 0 2 5] Z.<D^'^tS.9—9mCGHl3<Dns UlSf 
3ie/\^'->R2{C**je-r?.x-^'fflCGHl 3$rEI4tC 

'J7 3 4«1 2 h^i-©lRSX^-X*Wb. ««« 

tL.T«4 0 9 6MSr#T5*^ *-FlOc©Mffl^i^ 

[0 0 2 6] 0 9«-i^©— 0lJtbT, 2 + 4 + 4 + 2 = 
1 2 K>y l>®i®C*5ttS£±, :£T, *T<75 1 + 

2X«2 + 1 ©3 H«v V1fi:^—)V\(r>An9 — >V 1 ~ 
P4fCj;0 4fflS;«31-r^;&fe^3^LT^i-&. Z.(D:^m 

[0 0 2 7] Z.Z.-T:. X— ^S'fflCGH 1 3A>^.(0 K-y h 
[eI#r3te«m5£<D H «v h":7-<> K0[*^I^cAW-r•5 J: 5 tig 

ti-^nxv^-g)**. cGHi 3±iz^mt£mnA^Hm-r^ 

l~P4<&fflliT4M&«^t-^ttfelC. 6X6 H-;/ 
hOX>J7®'l''t^fC«Eeil h*-vh7-f><D, H yh^iH 

BLi^tl^i-fe-^T^-i' >/->3 6^mnX7 X 7 H<y KD 
XiJ7{C*S?fi-r^;^ffi$^LTt,i^, Lfc/O^cT, H-y 
h*EBL.;il/i-fc— 77^^- \/— >3 6=S:U»^^i^iZ^ 

[0 0 2 8] 0 1 1 ttU-^'/^-l'^' (R/W) 4 OO 
IffiKSr^LTVi^. CCD 2 4tCcfc'9»l^$tl/z7'-:5' 
fflCGH 1 SOJiHiSTTt/t:? — >R 1 ~R 3. R5~R7 
tt. HxJ*-m^+-v:/^-VlHlK4 1 tiOUOiiSn 
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1 20lHlWJtn^'->R4€:PD 2 5CJ:0igltBU. C 

y if mri-u if m^\z^^L. Ht;cti^^^v:/^^« 

#v'x^^-^4 3\ZiiK)'ri^i')Vh^y'^>ifm^\Z 

i/t. Kj)Sji/CGHt^*g|5 4 4CiDSiJPlct)ffltie) 
n^. t'x:t{f^^^>^5^-\'lEl8S4 1 (cJ;0]KO)i*n 
fclHlST^A^'— >R 1 ~R 3, R5~R7 (ffl'ircOil^ 
10 (C*#J«S-rStf7^:tU'<;l') «/1i'->KI»gB4 5(Cit|f> 

W->XxAn > hD — 5 4 6 . R/W-f >;5'7x-f7,4 
7 ^£^>LT^gB(D*:X h=l>tfa.-5'4 8{'j|l6tl^. 
[0 0 2 9] ' n9-yVmT)V::i^)XK 
• 2 tt<b:^fe<^^ 1 ©«»J 

•ri^t::6®(DI51*f^/'<^'->R 1~R3, R5~R7 
»CD-;«7;l/2«kxU7 5 lS:iS«L.TBi«*2«t{b 
■r-5. ?^*3. P-;«j;i/2ffl'fbXiJ7 5 lftl3 2ffl{bS:fT 

D-:^;i'2M<tXiJ7 5 lttCCD2 40^-v:/5" 
•VX'J7 3 1 5'fflCGH 1 SW^J^-r^J-Sdb. 

OC©:JJ-iiJM^C<l'«rOiiIt^3t/137->R 1 ~R 3, R 
5 ~R 7 *tiR^Bj«l:^c:^^ $ S^^-r 
[0 0 3 01 :^fcP— *;U2fflYkxUT5 lF^®^Silg 

:ttH:^ltt8 bf^y h©i7'l'-7,';r-;i'T*/h=0, *:»c= 

2 5 502 5 6 l^^JPT&O. f -i XV^)V^^^\^X 
30 CKD/'f XU"<;i/S:ja;^Slf5':i-U">i;i/®®^IBc (Npi 

x>noise) (Di^fa E $'^*-5><. ^fc, c:©/'fXU'<;U 
$r®A-5fx:tU'^;U (Vpix>noise) Oi^fPSSr* 
dtlSrWIBH^icO^fq (Npix>noise) TfJ^d 

SL=Z (Vpix>nol8e) /£ (Nplx>nolse) 

- (1) 

[0 0 3 1] ^^fci-P(75P-::t»;P2{t{t:x'J7 5 ii*i© 
±mmv\i (i :^J. j :fT) C**LTk XS 
L2ra^-i>iii^(D2ttit;x-^i'* rij , -^-^-triAjViiiii 
40 ^<0 2M{bx-^'Sr roj tCUT2ffi{t:U, k*->h-7y 

if Vij>kXSL 
Bij= 1 

if Vij^kXSL 

Bij = 0 - (2) 

[0 0 3 2] laiSttiC (1) , (2) CJ;0*«6fcy 

XV^)Vt7.=7^7.V^)V<D'm^^^\^. 014«|H| 

i;<^ (1) . (2) \z^y)i^ibt^x^'i xu^jvii. 
X ^ -f X i^^;!/ iES^ -5 ia^S: # <OM» b T •& . 

50 5'llO>i*-^©CCD2 4®iii5g»: 



( 

9 

<Dm&\t. X^[6l=2 5 6<®, Y:)&re)=2 4 OiScD^tf- 

6 1 4 4 OHSiSTfTrJit. Sfe, r^r'J->*- 

[0 0 3 3] H 1 3 fC^-r<k 5 fC. /-f XU"<;PS::^fr 

XU^)V^ ri 5j izm^l^tzm-^. T.y-^T.U^JVS 
iJ->:*3- K©S-&(CttS L = 4 5. Jg|S:#«* 
-h'0«^fCttSL=2 OTfcofc. 014lC:fe 
l/>T, i"J->:<7-HWSL = 4 5RtXmilSC#«*-K 

iii^^#«-5-n-en5 0 0, looo-efe^fc. 
[0 0 3 4] CdT. mm^#ii2m<t'r-^=i\zti 

f s/^^'->Ki§sic»^s*R«-r. it: (2) 

7.7^ 7sU-^)VSL (=0. 7X45 = 31) S:S;itS 
i7iJ->A-Ka)iii^^#ttl 0 5 0< X^-fXU"^;!/ 
SL (=0. 7X20=14) <&@^sJtilSc#«f:^;-K 

[0 0 3 5] U;±cd:^SICJ;0, lHjtff7t/tiS'->R 1~ 
R3. R 5~R 7ttron— *;p2fit{t:xUT5 1 froli 
T^SSrff ■5C:<i:lCJ;i9, xg 7 5 1 «©b'-y hv>y :/ 
B1~B3. B 5~B 7 Sf^jfi-rS. J>:liTC©tf^/ h 
VyyBl~B3, B 5~B 7 <£:«S^LT=^^-v:7'^Vli 
B 5 0 h* -y H -7 >;/ y B t ^{^fiJc-r 

[0 0 3 6] • 2«I-(b:^}t©|g2©CT 
H9Xttiai 0 {C^-rJ;3l'4ffi*«iSL> x-^xU 

7 3 4fC«^-r-5T'-5' K>y K 3 3 <D^*i^{b U^Ct^« 

-& (El-ett3ffl) , 2«t'ft;ffl©x5-rxU'^;i/S L^rx 

«01 StC^TJc^tri H-y hC'-OK'^Srl 0X10 

mmiiLX. 015 (a) tC^-rj;'5tC^^X^'f 

fcJR#sns'<€r 1 ':><r>7'—9 K«y h 3 3**. Bfft-rs 

015 (b) ic5^-ri;'5tc^5£x^-f xP"^;i/S 

[0 0 3 7] 0 1 etiiS^X^-f Xl"^;l/SL^S;1S 
S!S»C!6;-S/d:iiimS!c*«S:*:IS5S»$n, H^-o^-^ K y h 
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3 3*^*ftfe<D'>^ >K':7tC(i*-ttlbTt/>;i^ittJi-C&^). 
0 1 6-CttX7'f XU'<;i'SL*S;^«x-^' h 3 

3*^'J''C>H'^l*|C9«i1-^©iii^mi^(rtt^5^(±i:^-r. 1 

ftjSS^^S^^S-r-st, D-*;P2{it^kx'j7 5 11^ 

2 cD^ + 5'-^7 H h 3 3 (T^m 

10 >H'>* 1 0 X 1 Oia^tf St, 5 2X 5 = 2 6 0 
[0 0 3 8] ^UT, n-;*;i'2ffi<t;XUT5 1 

mm<^\:^v'^mtJ^:k^^^m^z'>>-h[^r. 

f#b. iamS!c©fq*t±f2©D-*;L'2fiI{t:xU75 m 
©ft jgia ^IS: t ifi-p'v i fcB#,.ii:Tiii m ® 5j» ^ * ihf 5. . 

dW^ft^tCJiO. P-*;i'2M<tXU7 5 l[^T5l»L 

roj ft^, 

20 [0 0 3 9] • 7 7'f ^>h H-y hJ^I^<^5J# 

mmLrz2mit:^i^(Dmi. m2<Dmz^K)7i^tf)rc\£y 

h-^yZ^BiznVX. 05 tS^rsx 3 h©77'f 
^>hXU73 5*^!g-rS. C1WXU7 3 5CD + 'i:^^i 
7 ^-r ^ > h H y h 3 2 75^tgtf±ai^-r SfificD■t"'i:^<i: 
-StL. *^-PC:©X'J7 3 50teH«7 7'f 
h3 2*fJ-y/7-f3'0«IWMKaRt;;<7-K 1 0<D 

*;*:ieffl«jfiPOXiJ7 3 4. 3 5<©7'-5' H>i/ h 3 
30 3, 77'f ;^>h h3 2CeAL7tt^iJ:^fCi2)e$ 
nrtiS. *f!|:W/^c7 7'f ^>hxU73 5COtS:^3lB 
tt. y'yyfJl^b'P'bm. (=7 7'f ^> h h'>y h 3 2*iSS 
thita^t-^fiCfi^tf'W i:X'J73 SOfiiE. etRt/^S 

[0040] 017«3X3H-yh (=30X30H 
^) <D75-1'p<>hxU7 3 5l*3cr)2ffl^bx-^'S:^L. 
TI/^-S. C1<DX«J7 3 5l*I{C43tt-5 2fit{l:x-;S'= 103 
S'hXJ^SXa. S;*:Xj^gXb, S/hYl^gY aRt/f 
ft±YJSSY b ^*J6. c:n?>OM(C«-:?tiT77'f:>t 
40 >h F-y h 3 2©4^ii:>J^1SACSr^J4)S. 

AC= { (Xa+Xb) /2, (Ya + Yb) /2} 

[0 0 4 1] -^-L/T, C<DJ:5tC^T©77'f >^>hX 
'J73 5P^(DTy^ /-yh h 3 2 CD(t''C^ffi^SA C i£ 
^J6S. ^t43, 0 5*#M-rst. 7 5-1'^>h h*-;/ S 

3 2«6<@C0X>J7 (CGHig^':7'C> K":?) CDS-^(7? 
Si*:? w > H t^T-:? > H fC#fiETS (DT^W-l 

CGHtt. 77^ K-y h 3 2€:77'f />hX'J 

7 3 5 tcfigw-a-r. ^«)®^ictt*'C^ffiSAc*SEtbr 
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[0 0 4 2] •S^'5^>H^7 0f^fig 
7 ^-f ^ > h K y h 3 2 oasS^fiBffl LT C G HSJia-i; 

T7-1';<>K 1-3 2©f 'L^J^^ACS: (xl. y 
1) tb, :&T':7'f >H':7©7^'f ;<>h K«;^ h 3 2ro 
4''i>]SSAC5£ (x2. y2) t-T-St. lOOCGH 
^iJ'i?^' >h->5(D:*:^S (Wx. Wy) (=l-p©CG 

iimsLO-<>\^^n<r>mmm \t'A<omK)t.is.^. lo 

WX = rot { (x 2-x 1) /5} 

Wy=rot { (y 2 -y 1) /5} 

rot {) \t {) rt^i^i&fCjtLfeSIISc 
[0 0 4 3] JfcliT. CGHm6.0^yY0<Di»=f-Ms 
(MXn. MYn) (n = 0. 1~6) **465. 

MXn=x 1 -Wx/2 +Wx X n 

MYn = y 1 -Wy/2 +Wy Xn 

'A^^-^^=f-!^ <MXn, MYn) SrjtJS-Cj^tX. HWji: 

i^tcJ; O^J-SiJ$n;t 1 KiiiS 1 -p© H >y h^SS-^/^- > K 

■i^i^glL. SF-V hig^-:?^ >h-^7(*gcDIli5|lx-^'S: 20 

[0 0 4 4] -m^^^ >Y'yn<n9!m:'^<Dl 
0 19 t^-re X 6<@cDH-y > K-i^W 1 1~ 

W6 6t::*5tt-5 2ffi{bx-^= 1 roili5^ia:Npix*^iE» 

^ir-rs. 6 X 6ffl(DH-y h^il':?^' >H';7W1 1 ~W 
6 6®^T*i roj <Dm-^\Z\t.^(D^^<DCGm-X^)- 

if Npix>c 

Wij=l 30 
if Npix^c 
Wij = 0 

fztz\y, i, j = 1. 2~6 

[0 0 4 5] 'Vm^^ >Y0n<D^m:^(r>2 
«»JA«ia9tc^-rj;5tcfe±. fcT, ^TroSh* 

■y hS:i£fflbT4/^^->P 1 ~P 4 J: 0 4 fitS'*^ 
-r^m-^izyt. /15'->P l~P4*WJ:-:3Tt>7^-^ 
XU T 3 4WK-;/ h (3<@) H 

P 1XIJT=W2 3+W3 2+W3 3 
P 2XiJT=W2 4 +W3 4 +W3 5 
P 3XU7=W4 4+W4 5+W5 4 
P 4XU7=W4 2 +W4 3 + W5 3 
©J;5fC&XUTP l~P4«tC2ffi{kx— 5' = 1 

[0 0 4 6] :;*:(.iTXUTP 1~P4CD|^. ±IS(0 4O 
«'&tf-|ll^^Wg:^MMax (P 1 X'J7, P2X"J7. 

P3XU7, P4XUT) ^:£0S;*:« so 
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MaxAt±tB(0 4 OO^thili^^©-&thffl(cML'Ti5Je>-5 
SiJ^*^mSttdJ;0:fe#ti«^, S:*cffiMaxcox'J 7S 
rij if -5. t>L. ^;*cfiiMax;<>t±|a©4 0<D-&tHi 

tr « © c G H « u - 7 -r ^' let 0 nfc 

[0 0 4 7] 0 1 0tC5^-rJ:-5fC6 X 6 K-y h05 

;^j:ii-b-:7x-< V->3 6*tSttT7 XT Yy h®xij 

mtl-S. 1 + 2X«2 + 1 =3C0'5^' > K-j^lcOViT®^ 
ilBcDjaai&ff^. ■tr-7T-'t"y-> 3 6 

J; 0 jftPWx-^' K •> h 3 3 ti^mmL^ > K -i? tcSA 

[0 0 4 8] 

[0ffi(Dfflm;il5iB^] 

[02] :l^Pi^^AC7)f^fiK:^ffi$^-ri5iBJ0T$)S. 
[0 3] *fg?qfC»S^f2®j««J®S^^eS:*-r«ifilc 
0T*-£>. 

[04] *f8?^t^2)jti2®i«#©tg*^e*^-r#isi!c 

0T*^. 

[05] 0 3©l?^gaiCj;l9M^^fn^c*Dif7A/'? 
3^ - XDBBB <£*-r SiBJ 0-ea6 S . 
[0 6] 0 5©7f:Pi/7AA^'— >O<|fi<7)0lJS^TIft?g 

0T^-2). 

[0 7] ^'<yY<ymm.^7Btm.mm-r!$>^, 

[0 8] 3t:ai/^A/'?:5'-><75tS*|fiJSr^-rift?«0T-* 

[0 9] 0 5©3iNDi^^A/1^'— >©HfCffi©0IJ*^-r 

iKB^0T*-5. 
[010] 0 9«)/f:ni^7A/1^'->©^J^««J5:^-rift 

[011] *^B^t.^s3ts®jii^^<DM^/te®^fi$ 

^-r:/D ,y i7 0-e*-5, 

[012] D-;^7;i/2tt{bX'J7<£^-ritt§«0TfeS. 
[013] /'<XU^)Vii7.=7^7.\^^)V<D'm^^mt 

[014] T.'p-i T^u-^jvLmm^om^^Tn-tif^y 

[01 5] X7-f XU'^jPt Hy h©::*c€*©M#<&^ 
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